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(54) Disposable diaper 

(57) A disposable diaper includes a liquid-absorbent 
core 4 which is formed by laminating a fibrous layer 21 
principally comprising fluff pulp fibers with a particle lay- 
er 22 principally comprising superabsorptive polymer 



particles. The core 4 is divided along longitudinal lines 
of the diaper 1. Each pair of adjacent core divisions 
present side walls opposed to each other and the parti- 
cle layer 22 is partially exposed in these side walls 20. 
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Description 



[0001] This invention relates to a disposable diaper 
for absorbing and containing body exudates. 
[0002] Japanese Utility Model Application Disclosure 
Gazette (Kokai) No. Hei1 -141707 discloses a disposa- 
ble diaper including an absorbent pad divided in a plu- 
rality of pad sections. Each pad section comprises a 
mixture of pulp fibers and superabsorptive polymer. 
Around each pad section, a topsheet and a backsheet 
are closely in contact with each other. 
[0003] In the case of a body fluids absorbent article 
described in Japanese Patent Application Disclosure 
Gazette (Kokai) No. Hei2-26555, a mixture of polymer 
having the property of swelling as it absorbs water and 
liquid adhesive is intermittently applied to a first liquid- 
pervious nonwoven fabric so as to lorm a plurality of 
body fluids absorbent unit pads which are then covered 
with a liquid-pervious second nonwoven fabric and 
these first and second nonwoven fabrics are bonded to 
each other around the respective unit pads. 
[0004] These well known techniques, make it possible 
to position the absorbent polymer in a desired region of 
a disposable diaper or the other body fluids absorbent 
articles. 

[0005] Superabsorptive polymer particles as the typ- 
ical form of the absorbent polymer used in the well 
known techniques as have been mentioned above 
swell soften and aggregate to form a gel block as they 
absorb water. Such gel block obstruct water permeation 
and. in consequence, the absorbent material covered 
with such gel block can no more utilized though the wa- 
ter absorption capacity of the material is still not satu- 
rated. Both the pad sections and the unit pads according 
to the prior art are also inevitably accompanied with 
such problem. Specifically, the absorbent polymer being 
present in the proximity of their surfaces may form the 
gel block and obstruct water permeation into these pad 
sections or unit pads. Accordingly, an amount of the ab- 
sorbent polymer or the other absorbent material used in 
such disposable diaper or the other body fluids absorb- 
ent articles of prior art will not be satisfactorily paid. 
[0006] In view of the problem as has been mentioned 
above, it is an object of the invention to provide a dis- 
posable diaper so improved that a liquid absorbent ca- 
pacity of its liquid-absorbent core containing superab- 
sorptive polymer particles can be effectively utilized. 
[0007] According to the inventbn, there is provided a 
disposable diaper comprising a liquid-pervious top- 
sheet, a liquid-impervious backsheet and a liquid-ab- 
sorbent core disposed therebetween, defining a front 
waist region, a rear waist region and a crotch region ex- 
tending therebetween, wherein the core is at least par- 
tially divided along longitudinal lines extending from said 
front trunk region into said rear trunk region via said 
crotch region so as to form a plurality of core divisions. 
[0008] This disposable diaper is characterized by 
thaf the core comprises at least one fibrous layer prin- 



cipally consisting of fluff pulp fibers and at least one par- 
ticle layer principally consisting of superabsorptive pol- 
ymer particles, substantially forming a laminate of the 
fibrous layer and the particle layer underlying the fibrous 
5 layer, wherein the particle layer is partially exposed in 
side walls of the respective core divisions. 
[0009] According to a preferred embodiment of the in- 
vention, the core is divided not only along the longitudi- 
nal lines but also along transverse lines extending or- 
io thogonally to the first-mentioned imaginary lines. 

[0010] According to another preferred embodiment of 
the invention, the topsheet extends downwards along 
each pair of opposite side walls between each pair of 
adjacent core divisions so as to be placed upon and 
is bonded to the backsheet. 
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Fig. 1 is a perspective view showing a disposable 
diaper according to the invention, as partially bro- 
ken away, 

Fig. 2 is a perspective view showing the disposable 
diaper partially in a sectional view taken along a line 
ll-ll in Fig. 1; 

Fig. 3 is a plan view of a liquid-absorbent core as 
placed upon an inner surface of a backsheet; and 
Fig. 4 is a view similar to Fig. 3 showing a specific 
embodiment of the invention. 



[0011] Details of a disposable diaper according to the 
invention will be more fully understood from the descrip- 
30 tion given hereunder with reference to the accompany- 
ing drawings. 

[0012] Disposable diaper 1 shown by Fig. 1 in a per- 
spective view as partially broken away comprises a liq- 
uid-pervious topsheet 2, a liquid-impervious backsheet 
35 3 and a liquid-absorbent core 4 disposed between these 
two sheets 2, 3, defining a front waist region 6, a rear 
waist region 7 and a crotch region 8 extending between 
these two waist regions 6, 7. The topsheet 2 and the 
backsheet 3 are bonded to each other along their out- 
40 ward extensions beyond peripheral edges of the core 4 
so as to form longitudinally opposite end flaps 11, 12 
and a pair of transversely opposite side flaps 13, 13. 
Along the rear end 12 and the respective side flaps 1 3, 
13, clastic members 16, 17 extending circumferentially 
45 of the rear waist region and of the leg-openings, respec- 
tively. These elastic members 16, 17 are disposed be- 
tween the topsheet 2 and the backsheet 3 and secured, 
under appropriate tensions, to at least one of these top- 
sheet 2 and the backsheet 3. A pair of tape fasteners 
so 1 8 are attached to the transversely opposite side edges 
of the rear waist region 7. 

[0013] Fig. 2 is a perspective view of the diaper 1 par- 
tially in a sectional view taken along a line ll-ll in Fig. 1 
and Fig. 3 is a plan view of the core 4. In Fig. 2, the 
55 topsheet 2 is shown as partially broken away and, in Fig. 
3, the core is shown as placed upon an inner surface of 
the backsheet 3. The core 4 is provided in the form of a 
laminate comprising a fibrous layer 21 containing hy- 
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drophilic fibers such as fluff pulp fibers of 50 or higher 
% by weight and a particle layer 22 containing superab- 
sorptive polymer particles of 50 or higher % by weight. 
Referring to Fig. 2, the fibrous layer 21 includes first and 
second fibrous layers 21 A, 21 B between which the par- 
ticle layer 22 is sandwiched. The first fibrous layer 21 A 
has a thickness equal to or larger than a thickness of 
the second fibrous layer 21 B. More preferably, the thick- 
ness of the first fibrous layer 21 A is 1 .5 or more times 
of-the thickness of the second fibrous layer 21 B. The 
core 4 is partially divided along longitudinally extending 
lines At , A 2> A 3 and each pair of adjacent core divisions 
are spaced apart from each other transversely of the 
diaper 1 by a width W. In mutually opposed side walls 
20 of these adjacent core divisions, the first and second 
fibrous layers 21 A, 21Bas well as the particle layer 22 
are partially exposed. Between these opposite side 
walls 20, the topsheet 2 is guided downwards along the 
respective side walls 20, placed upon the backsheet and 
bonded to an inner surface of the backsheet by means 
of heat-sealing or hot melt adhesive. In this manner, the 
diaper 1 is formed on its inner side with grooves 23 ex- 
tending longitudinally of the diaper 1. 
[0014] With the diaper of such arrangement, body flu- 
ids passing through the topsheet 2 are then absorbed 
by the first fibrous layer 21 A through a top surface 24 of 
the core 4, on one hand, and directly absorbed by the 
first fibrous layer 21 A, the second fibrous layer 21 Band 
the particle layer 22, respectively through the side walls 
20, on the other hand. The particle layer 22 may form 
gel block as this layer 22 absorbs body fluids and con- 
sequently swell and soften. The gel block obstructs 
smooth transfer of body fluids from the first fibrous layer 
21 A to the second fibrous layer 21 B and prevents the 
liquid absorbent capacity of the second fibrous layer 
21 B from being effectively utilized. Even in such case, 
however, the diaper 1 allows the liquid absorbent capac- 
ity of the second fibrous layer 21 B to be effectively uti- 
lized, since body fluids are absorbed also through the 
side walls 20 whether the gel block is formed or not. 
[0015] Fig. 4 is a view similar to Fig. 3 showing a spe- 
cific embodiment of the invention. According to this em- 
bodiment, the core 4 is divided not only along longitudi- 
nally extending lines At ~ A 4 but also along transversely 
extending lines ~ B 5 . The topsheet 2 is bonded to the 
backsheet 3 along the respective lines ~ A 4 and B, 
~ B 5 so that each of the individual core divisions can not 
be moved independently of the others even though the 
core 4 is finely divided as shown. The diaper 1 of such 
arrangement allows a total area occupied by all the side 
walls 20 of the core 4 to be dimensioned larger than in 
the case of Fig. 3 and thereby it is possible to improve 
a body fluids absorption rate as well as an amount by 
which body fluids can be effectively absorbed. 
[0016] For exploitation of the invention, the fibrous 
layer 21 may contain hydrophobic fibers of 0 - 20 % by 
weight and superabsorptive polymer particles of 0 - 1 0 
% by weight. The hydrophobic fibers contribute to im- 



provement of body fluids diffusibility in the fibrous layer 
21 . The particle layer 22 may occupy 5 ~ 50 % by weight 
of the core 4 and may contain hydrophobic fibers and 
hydrophilic fibers of 0 - 50 % by weight. The particle 

5 layer 22 is preferably sandwiched between the first and 
second fibrous layers 21 A, 21 B in order to maintain its 
form of the layer as shown. Additionally, the particle lay- 
er 22 and/or the first and second fibrous layers 21 A ; 2 1 B 
preferably have a moisture content of 1 - 1 0 % by weight 

70 in their compressed states. In the core 4 thus com- 
pressed, individual fibers may partially extend into the 
particle layer 22, on one hand, and polymer particles 
may partially enter into the fibrous layer 21 , on the other 
hand, along interfaces of the respective layers. Howev- 

15 er, exploitation of the invention never hindered due to 
such situation. Both the fibrous layer 21 and the particle 
layer 22 may be respectively multilayered, provided that 
the uppermost layer of the core 4 is defined by the fi- 
brous layer 21 . When the core 4 comprises the fibrous 

20 layer covered with a tissue paper, it is also possible to 
lay the particle layer 22 under the single fibrous layer 21 
and then to cover these two layers 21 , 22 together with 
a tissue paper. To facilitate body fluids to flow into the 
grooves 23 dividing the core 4, a dimension W indicated 

25 in Fig. 2 is preferably 1-10 mm. The topsheet 2 may 
be made of a water-pervious nonwoven fabric or a plas- 
tic sheet and the backsheet 3 may be made of a water- 
impervious plastic sheet. 

[0017] In the disposable diaper according to the in- 
30 vention, the liquid-absorbent core is the laminate of the 
fibrous layer principally including fluff pulp fibers and the 
particle layer comprising superabsorptive polymer par- 
ticles. This core is divided along the lines extending lon- 
gitudinally of the diaper and the particle layer is partially 
35 exposed in the side walls of the respective core divi- 
sions. Accordingly, body fluids are absorbed not only 
through the top surface of the core but also directly 
through the side walls into the particle layer and the fi- 
brous layer underlying the particle layer. In other words, 
40 the diaper according to the invention allows the liquid 
absorbent capacity of the particle layer to be efficiently 
utilized and the liquid absorbent capacity of the fibrous 
layer underlying the particle layer also to be efficiently 
utilized even when the particle layer forms gel block. 

45 

Claims 

1. A disposable diaper comprising a liquid-pervious 
50 topsheet, a liquid-impervious backsheet and a liq- 
uid-absorbent core disposed therebetween, defin- 
ing a front waist region, a rear waist region and a 
crotch region extending therebetween, wherein 
said core is at least partially divided along longitu- 
55 dinal lines extending from said front waist region in- 
to said rear waist region via said crotch region so 
as to form a plurality of core divisions, wherein: 
said core comprises at least one fibrous layer 



ISDOCID: <EP O933074A1 J_> 



5 



EP 0 933 074 A1 



principally consisting of fluff pulp and at least one 
particle layer principally consisting of superabsorp- 
tive polymer particles, substantially forming a lami- 
nate of said fibrous layer and said particle layer un- 
derlying said fibrous layer, wherein said particle lay- 5 
er is partially exposed in side walls of the respective 
core divisions. 

2. A disposable diaper according to Claim 1 , wherein 
said core is divided not only along said longitudinal io 
lines but also along transverse lines extending or- 
thogonally to the longitudinal lines. 

3. A disposable diaper according to Claim 1 , wherein 
said topsheet extends downwards along each pair is 
of opposite side walls between each pair of adjacent 
core divisions so as to be placed upon and bonded 

to said backsheet. 

20 



25 



30 



35 



40 



45 



SO 



55 



4 

: <EP 0933074A1J_> 



EP 0 933 074 A1 



CO 




ISDOCID: <EP 0933074A1 J_> 



5 



EP 0 933 074 A1 




4SDOCID- <EP 0933074A1J_> 



6 



* 




EP 0 933 074 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 30 0640 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



US 5 451 442 A (HUFFMAN GLORIA ET AL) 
19 September 1995 

* column 9, line 9 - line 28 * 

* column 10, line 34 - line 44; figures 
3,16* 

GB 2 284 831 A (KIMBERLY CLARK CO) 
21. June 1995 

* page 12, line 18 - page 13, line 18 * 
page 14, line 26 - page 15, line 15; 

figures 4,5 * 
page 20, line 3 - line 25 * 

W0 91 09579 A (M0ELNLYCKE AB) 11 July 1991 

* page 7, line 20 - line 35; figures * 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (IM.C16) 



A61F13/15 



,3 



1,2 



The present search report has been drawn up for all claims 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



A61F 



THE HAGUE 



Date ot completion ot frw search 

25 May 1999 



Examiner 

BERNARDO NORIEGA, F 



CATEGORY OF CITED DOCUMENTS 



X : particularly relevant if taken alone 
Y : particularly relevant cf combined with 

document of the same category 
A : technological background 
O : non-written disclosure 
p : intermediate document 



T : theory or principle underlying the invention 
E ; earlier patent document, but published on, or 

alter the filing date 
D : document ciled in the application 
L : document ated lor other reasons 



& : member ot the same patent family, corresponding 
document 



MSDOCID: <EP 0933074A1J_> 



8 



EP 0 933 074 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 99 30 0640 



This annex lists me patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable tor these particulars which are merely given tor the purpose of information. 

25-05-1999 



Patent document 




Publication 




Patent family 


Publication 


cited in search report 




date 




member{s) 


date 


1 IC CAC 1 A A 9 


A 

A 


IJ U7 J. 773 


NONE 




_ 


(3D ££040J1 




Li. UD 1 


AU 


694160 B 


16-07-1998 






AU 


1401595 A 


03-07-1995 








RR 


Q408330 A 

71UOJJU ~ 


19-08-1997 










2123329 A 


18-06-1995 








CN 


1142758 A 


12-02-1997 








EP 

fcr 


0734238 A 


02-10-1996 








FR 


2713981 A 


23-06-1995 








PI 


315170 A 


14-10-1996 








WO 


0516422 A 


22-06-1995 








ZA 


9410022 A 


24-08-1995 


WO 9109579 


A 


11-07-1991 


SE 


465203 B 


12-08-1991 






AT 


102000 T 


15-03-1994 








AU 


6971291 A 


24-07-1991 








CA 


2070656 A 


22-06-1991 








DE 


69007122 D 


07-04-1994 








DE 


69007122 T 


09-06-1994 








OK 


506771 T 


01-08-1994 








EP 


0506771 A 


07-10-1992 








ES 


2050531 T 


16-05-1994 








FI 


922870 A 


18-06-1992 








HU 


212547 B 


29-08-1996 








HU 


65797 A 


28-07-1994 








JP 


2796761 B 


10-09-1998 








JP 


5502809 T 


20-05-1993 








MX 


173683 B 


22-03-1994 








NO 


179775 B . 


09-09-1996 








SE 


8904318 A 


22-06-1991 








US 


5295987 A 


22-03-1994 


at 
1 

£ - ' 



§ For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



093307 4A \ I > 



9 



